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(54) Image forming apparatus 

(57) An image forming apparatus includes image 
forming means for forming an image on a recording ma- 
terial (1): a high voltage electric power source (18) for 
supplying power to the image forming means: a process 
cartridge (14) comprising storing means (15) for storing 
information related to image formation: and information 
inputting/outputting means for inputting the information 



into the storing means (15). or outputting it therefrom, 
by accessing the storing means, wherein the inputting/ 
outputting means access the storing means when the 
high voltage electric power source (13) is not in opera- 
tion. Hence noise generated by the high voltage electric 
power source does not interfere with the information sig- 
nal. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an image forming 
apparatus such as a copying machine or a printer. In 
particular, it relates to an image forming apparatus com- 
prising a stonng means for information, such as print 
count, data for controlling processing devices within the 
image forming apparatus, and the tike, which are related 
to image formation. 

Japanese Laid-Open Patent Application No. 
61 654/1934 discloses an image forming apparatus 
comprising a storing means for storing the information 
related to image formation. In the case of this image 
forming apparatus, a non-volatile RAM is mounted in a 
process cartridge, and the amount of process cartridge 
usage in the main assembly of the image forming appa- 
ratus is stored in this non-volatile RAM. The stored in- 
formation is used to determine the limit (or the process 
cartndge, so that a user can be informed of process car- 
tridge replacement timing. 

Also. Japanese Laid-Open Patent Application No. 
149051/1994 proposes an additional usage of the non- 
volatile RAM to protect the main assembly of the image 
forming apparatus. More specifically a quality code is 
stored in the non-volatile RAM. and image formation is 
rendered impossible unless the quality code on the ap- 
paratus main assembly side matches the quality code 
stored in the non-volatile RAM of a process cartridge. 

In either case, information is accurately exchanged 
between the storage medium mounted in a process car- 
tridge, and an image forming apparatus, wherein the ex- 
changed information is used to improve the functions of 
the process cartridge and the image forming apparatus. 

The information exchange between the storage me- 
dium mounted in a process cartridge, and an information 
inputting/outputting means mounted in an image form- 
ing apparatus to exchange information with the storage 
medium of the process cartridge, is dependent on an 
extremely weak information signal such as electric cur- 
rent in the order of f.im A. This cannot be avoided re- 
gardless of the type of the storage medium mounted in 
a process cartridge, as long as the control information, 
the status information, and the like within the main as- 
sembly of an image forming apparatus are transmitted 
using weak electric current. 

On the other hand, in order to provide a high voltage 
AC bias and a high voltage DC bias, which are neces- 
sary for image formation, a high voltage electric power 
source is mounted in an image forming apparatus. 
When a high voltage electric power source, in particular, 
an AC power source for generating an AC voltage com- 
prising an oscillating component, is in operation, noises 
are frequently generated. 

As for a countermeasure for the noises, it is quite 
common that a shield is placed in a manner to surround 
a high voltage electric power source and the peripheral 



circuit thereof. In order to obtain a perfect shield effect 
so that no noise is released, it is necessary to establish 
a shield by placing a substantially thick member at a lo- 
cation which is a proper distance away from the high 

5 voltage power source. 

However, it seems that the size of an image forming 
apparatus has been continuously reduced in recent 
years, and therefore, the space which a high voltage 
electric power source is allowed to occupy has been al- 

'0 so reduced. Because of this kind of back ground, it is 
rather difficult to set up an idealistic shield, in other 
words, presently, it is virtually impossible to completely 
eliminate the noise. 

Therefore, it is feared that the noise generated by 

^5 a high voltage electric power source interferes with the 
weak signal used to exchange information between the 
aforementioned storage medium mounted in a process 
cartridge, and the information inputting/outputting 
means mounted in an image forming apparatus to input 

20 information into the aforementioned storing means, or 
output information therefrom. As a result, accurate in- 
formation exchange is prevented. 

The provision of a shield along the information sig- 
nal transmission path is also effective for preventing the 

25 noise interference to the information signal. However in 
order to make a process cartridge removably installable 
in an image forming apparatus, a portion of the afore- 
mentioned information signal transmission path must be 
constituted of a connector, a sliding electrode, or the 

30 like, and it is rather difficult to effectively shield this por- 
tion. Further, in order to completely shield the noise, a 
countermeasure. such as employing a shielded connec- 
tor for connecting a personal computer to its peripheral 
devices, must be taken. The employment of such a con- 

35 nected is expected to increase the apparatus cost enor- 
mously. 

As is evident from the above explanation, in the 
case of an image forming apparatus structured in such 
a manner that an information storing means is disposed 
•^0 in a process cartridge, the distance between a high volt- 
age application point and the information storing means 
is short. Therefore, it is extremely important to employ 
a counter-noise measure 

^5 SUMMARY OF THE INVENTION 

The present invention was made in consideration 
of the problem described above, and its primary object 
is to provide an image forming apparatus in which the 
so noiso qcnerating from a high voltage electric power 
source- docs not interfere with an information signal ex- 
chanc^:a between an information storing means and an 
infof rr. sitOfT mputting/outputting means. 

Another object of the present invention is to provide 
S5 an imngc forming apparatus which is low in the counter- 
noise measure cost. 

According to an aspect of the present invention, an 
image forming apparatus comprises: image forming 
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means for forming an image on a recording material; a 
high voltage eiectrtc power source for driving said image 
forming means; storing means for storing information re- 
lated to image formation: and information inputting/out- 
putting means for inputting the information into the stor- 
ing means, or outputting it therefrom, by accessing the 
storing means, wherein the inputting/outputting means 
accesses the storing means means when the high volt- 
age electric power source is not in operation. 

These and other objects, features and advantages 
of the present invention will become more apparent up- 
on a consideration of the following description of the pre- 
ferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a flow chart showing the control flow for 
continuous image formation. 

Figure 2 is a sectional view of the image forming 
apparatus in a preferred embodiment of the present in- 
vention, depicting the general structure thereof. 

Figure 3 is a sectional view of a process cartridge 
compatible with the image forming apparatus in the pre- 
ferred embodiment, depicting the general structure 
thereof. 

Figure 4 is a perspective view of an information 
transmission contact point. 

Figure 5 is a sectional view of a developing appa- 
ratus compatible with the image forming apparatus in 
the second embodiment of the present invention, depict- 
ing the general structure thereof. 

Figure 6 is a flow chart for the third embodiment of ' 
the present invention, showing the control flow for con- 
tinuous image formation. 

Figure 7 is a sectional view of the image forming 
apparatus in the third embodiment of the present inven- 
tion, depicting the general structure thereof. 

Figure 3 is a flow chart for the fourth embodiment 
of the present invention, depicting the control flow for 
continuous image formation. 

Figure 9 is a sectional view of the image forming 
apparatus in the fifth embodiment of the present inven- 
tion 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, an electrophotographic image forming 
apparatus in accordance with the present invention will 
be described in more detail with reference to the draw- 
ings. 

Embodiment 1 

To begin with, referring to Figures 2 and 3. the elec- 
trophotographic image forming apparatus in the first em- 
bodiment, in which the process cartridge structured in 



accordance with the present invention is installable will 
be described. 

In Figures 2 and 3. a photosensitive drum 1 is sur- 
rounded by a charge roller 2 as a contact type charging 

s means, a development roller 3 as a developer carrying 
member a transfer roller 10. a cleaning blade 12 as a 
cleaning means for removing the residual toner from the 
photosensitive drum 1. The development roller 3 is 
formed of a piece of aluminum pipe or the like. 

^0 In the process cartridge 14 illustrated in Figure 3. 

the photosensitive drum 1. the charge roller 2. the de- 
veloping apparatus 5. and the elastic cleaning blade 1 2 
as the cleaning means, are integrally united. These 
components such as the photosensitive drum 1 are po- 
sitioned in the process cartridge 14 so that their posi- 
tional relationship among them meets predetermined 
specific requirements. For example, the process car- 
tridge 14 must be inserted into^ or removed from, a pre- 
determined section (accommodating means 40) within 

20 the main assembly of the image forming apparatus, fol- 
lowing a predetermined procedure. 

The process cartridge 14 in this embodiment is 
characterized in that it comprises a storage medium 15 
into which optional information can be inputted from the 

25 main assembly of an image forming apparatus, and from 
which the optional information can be read by the main 
assembly of the image forming apparatus, wherein con- 
trol is executed in such a manner that information is in- 
putted into the storage medium 15. or outputted there- 
to from, only when the high voltage electric power source 
mounted in the main assembly of the image forming ap- 
paratus is not in operation. 

In this embodiment, a non-volatile RAM with a stor- 
age capacity of 2 K bytes is employed as the storage 

3S medium 15. However, the storage medium 15 may be 
constituted of other storage medium such as magnetic 
storage medium or optical storage medium. Further, the 
content to be stored in the storage medium 15 is infor- 
mation depicting the condition of the image forming ap- 

-^0 paratus. 

The toner 4 in the toner containing portion 5a is con- 
veyed to the surface of the photosensitive drum 1 . Dur- 
ing this conveyance, the toner 4 is regulated in its thick- 
ness and also is charged, by the development roller 3 

-^s rotating in the direction of the arrow mark R1 in Figure 
2. and the elastic blade 7. 

On the other hand, the photosensitive drum 1 is ro- 
tated in the direction of the arrow mark R2 in Figure 2 
at a peripheral velocity of 40 revolutions per minute 

so while a bias voltage composed by superposing a DC 
voltage of -SOOV. and an AC voltage in the form of a sine 
wave having a peak-to-peak voltage of 1600 V and a 
■ frequency of 300 Hz is applied from the image forming 
apparatus main assembly side through a charge roller 

S5 2. As a result, the surface of the photosensitive drum 1 
is charged to approximately -600 V. Then, a latent image 
is drawn on the charged photosensitive drum 1 by a 
beam of light projected from the laser beam projecting 
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apparatus 9 provided on the image forrT^ing apparatus 
main assembly side. 

Atso. a bias voUage composed by superposing a DC 
voltage of -500 V and an AC voltage in the form of a sine 
wave having a peak-to-peak voltage of 1600 V and a 
frequency of 1 700 Hz is applied to the development roll- 
er 3 from the high voltage electric power source 18 
mounted on the image forming apparatus main assem- 
bly side. As a result, the toner 4 is caused to shuttle be- 
tween the photosensitive drum 1 and the development 
roller 3. At this point of an image forming operation, the 
actual potential at the surface of the photosensitive 
drum 1 is negative in both the light portion and the dark 
portion of the latent image, and the toner 4 adheres to 
the surface of the photosensitive drum 1. being distrib- 
uted by the amount proportional to the potential: in other 
words, the latent image is developed. 

Meanwhile, a recording sheet 12 as recording me- 
dium held in a sheet feeder cassette 20 is conveyed by 
a sheet feeder roller 31 and a conveying means, into the 
nip formed by the photosensitive drum 1 and a transfer 
roller 22. In the nip, a DC bias of approximately 4-2 kV 
is applied to the back side of the recording sheet 1 2 from 
the high voltage electric power source 18. whereby the 
toner image is transferred onto the surface of the record- 
ing sheet 12. Thereafter the recording sheet 12 is con- 
veyed into the fixing device 23. in which a fixed image 
is completed on the recording sheet 12. 

The toner 4 remaining on the photosensitive drum 
1 after image transfer is scraped off by the cleaning 
blade 12 before the photosensitive drum 1 is charged 
next time. The scraped toner 4 is collected in a waste 
toner container 1 3. 

The information regarding the image forming appa- 
ratus condition is inputted into the storage medium 15 
of the process cartridge 1 4 through an information trans- 
mission contact point 16. In this embodiment, a simple 
sliding electrode 16 shown in Figure 4 which is not 
equipped with a special shield is employed as the infor- 
mation transmission contact, point. 

Referring to the flow chart of Figure 1. an image 
forming apparatus comprising the process cartridge 14 
in this embodiment carries out steps of applying a 
charge bias (Si), conveying the recording sheet (S2). 
applying a development bias (S3), and applying a trans- 
fer bias (S4). in this order, and then, stops applying the 
charge bias (SB) after stopping the application of the de- 
velopment bias (S5). stopping the application of the 
transfer bias (SB), and completing the recording sheet 
conveyance (S7). Thereafter, the information regarding 
the condition of the image forming apparatus is written 
into the storage medium 15 of the process cartridge 14 
for the first time (S9). Next, a decision is made as to 
whether or not printing is to be continued (S10). When 
it is determined that printing is to be continued, the 
charge bias is applied again to charge the surface of the 
photosensitive drum 1 . preparing it for the following im- 
age formation. 



D 

As described above, in the case of the process car- 
tridge 14 in this embodiment, since the information con- 
cerning the condition of the image forming apparatus is 
inputted into the storage medium 1 5 of the process car- 

5 tridge 14 when the high voltage electric power source 
18. which is the mam source of the noise, is not in op- 
eration, the weak signal used for information transmis- 
sion is not subjected to the interference from the noise. 
Therefore, there is no need for the noise interference 

?o preventing means to be disposed along the information 
transmission path between the storage medium 15 and 
the information inputting/outputting means mounted in 
the image forming apparatus. Thus, it is possible to pro- 
vide an inexpensive yet highly functional process car- 

'5 tridge. and an image forming apparatus comprising 
such a process cartridge. 

Embodiment 2 

20 Figure 5 depicts another embodiment of the present 
invention, that is. a developing apparatus 14A in the 
form of a cartridge. 

In the developing apparatus 14A in this embodi- 
ment, a developer carrier member 3 iike a development 

25 roller, and a developing means 5 comprising a develop- 
er (toner) storage portion 5a for containing toner 4 to be 
supplied to the developer carrier member 3, are integral- 
ly disposed in a plastic frame 50. In other words, the 
developing apparatus 14A in this embodiment may be 

30 considered to be substantially the same process car- 
tridge as the process cartridge 14 described in the first 
embodiment, except for the absence of the photosensi- 
tive drum 1 . In other words, the structures and functions 
of the toner storage portion 5a and the like in this em- 

35 bodiment are identical to those in the first embodiment, 
and are designated with the same referential symbols 
as those in the first embodiment, in order to substitute 
the descriptions in the first embodiment for the descrip- 
tions for those in this embodiment. 

40 

Embodiment 3 

Next, referring to Figures 6 and 7. the image forming 
apparatus and process cartridge in the third embodi- 

■^5 ment of the present invention will be described. 

Referring to Figure 7, the image forming apparatus 
in this embodiment is such an image forming apparatus 
that removably comprises the process cartridge in the 
first embodiment to carry out an image forming opera- 

50 tion. It is characterized in that it comprises a means 1 7 
for inputting information into the storage medium 15 of 
the process cartridge 1 4. or output it therefrom, wherein 
it is controlled in such a manner that information is in- 
putted into the storage medium 15. or outputted there- 

5S from, only when the high voltage 18 mounted in the im- 
age forming apparatus main assembly is not in opera- 
tion. 

The image forming apparatus in this embodiment 
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comprises a high voltage electric power source 13 for 
bias application, a laser scanner 9 for the formation of 
a charged latent image, a CPU 19. and a control ROM 
21 . Also, on the premise that in order to form an image, 
the process cartridge 14 in the first embodiment must 
be installed in the image forming apparatus main as- 
sembly, a sheet feeder cassette 20 for storing a record- 
ing sheet 12 as recording medium, a transfer roller 22 
for transferring a toner image onto the recording sheet 
12. and a fixing device 23 for fixing the toner image to 
the recording sheet 1 2 are properly positioned in the im- 
age forming apparatus. 

The CPU 1 9 controls an image formation sequence 
comprising bias application, recording sheet convey- 
ance, and the like, on the basis of the control information 
stored in the control ROM 21 . 

The content to be stored in the storage medium 15 
is such information that depicts the condition of the im- 
age forming apparatus. 

The information regarding the condition of the im- 
age forming apparatus is inputted into the storage me- 
dium 1 5 mounted in the process cartridge 1 4 by the in- 
formation inputting/outputting means 17. through a sim- 
ple information transmission contact point 16 illustrated 
in Figure 4. This information transmission contact point 
1 6 makes contact with the contact point provided on the 
process cartridge 1 4 side, with a predetermined contact 
pressure, as the process cartridge 14 is installed into 
the main assembly of the image forming apparatus. 

As depicted by the flow chart in Figure 4. the image 
forming apparatus in this embodiment carries out the 
steps of applying a charge bias (SI) to completing the 
recording sheet conveyance (S7) in the same manner 
as the image forming apparatus in the first embodiment. 
Thereafter, it makes a decision as to whether or not 
printing is to be continued (S11). When it determines 
that printing is not to be continued, it stops the charge 
bias application {S12). and writes the information re- 
garding the apparatus condition into the storage medi- 
um 1 5 for the first time (SI 3). 

As is evident from the above description, the image 
forming apparatus in this embodiment is controlled by 
the CPU 19 in such a manner that the information con- 
cerning the condition of the image forming apparatus is 
inputted into the storage medium 1 5 of the process car- 
tridge 14 for the first time after continuous printing of a 
predetermined number of copies is completed, and the 
application of the charge bias, the development bias, 
and the transfer bias is stopped. 

After the operation for inputting the information re- 
garding the apparatus condition into the storage medi- 
um 15 is finished, the CPU 19 issues again an instruc- 
tion for applying the charge bias, so that the surface of 
the photosensitive drum 1 is charged to be prepared for 
the following image formation. 

In this embodiment, since the information depicting 
the condition of the image forming apparatus is inputted 
in the storage medium 15 when the high voltage electric 



power source, which is the main source of the noise in 
the image forming apparatus, is not in operation, the 
weak signal used for information transmission is not 
subjected to the interference from the noise. Therefore. 
5 It is possible to improve reliability in inputting information 
into the storage medium 1 5. or outputting it therefrom. 

Embodiment 4 

^0 Next, referring to Figures S and 9. the process car- 
tridge and electrophotographic image forming appara- 
tus in the fourth embodiment of the present invention 
will be described. 

The image forming apparatus is a such an image 

/5 forming apparatus that removably employs the process 
cartridge 14 in the first embodiment to carry out an im- 
age forming operation. It is characterized in that it com- 
prising a means 1 7 for inputting information into the stor- 
age medium 1 5 of the process cartridge 1 4 and output- 

20 ting it therefrom, and an auxiliary storing means 24. 
wherein control is executed in such a manner that infor- 
mation is temporarily stored in the auxiliary storing 
means 24 when the high voltage electric power source 
IS mounted in the image forming apparatus main as- 

25 sembly is in operation, and the information is inputted 
into the storage medium 15 of the process cartridge 14 
from the auxiliary storing means 24= or outputted-there- 
from, when the high voltage electric power source 18 is 
not in operation. 

30 The image forming apparatus in this embodiment 
comprises the high voltage electric power source 18 for 
bias application, a laser beam projecting apparatus 9 for 
the formation of a charged latent image, a CPU' 19. a 
control ROM 21. an RAM 24 as the auxiliary storing 

3S means, and a means 25 for inputting information into 
the RAM 24. and outputting it therefrom. Also, in the im- 
age forming apparatus, a sheet feeder cassette 20 for 
holding a recording sheet 12 as recording medium, a 
transfer roller 22 for transferring a toner image onto the 

-^0 recording sheet 12. and a fixing device 23 for fixing the 
toner image to the recording sheet 12 are properly po- 
sitioned, on the premise that in order to carry out an im- 
age forming operation, the process cartridge 14 in the 
first embodiment must be installed in the apparatus 

-=5 main assembly. 

The CPU 1 9 controls the image formation sequence 
comprising bias application, recording sheet convey- 
ance, and the like, on the basis of the control information 
stored in the control ROM 21. The inputting/outputting 

so means 25 for exchanging information between the CPU 
19 and the RAM 24 is disposed in a shield case 26 
formed of 0.5 mm thick stainless steel, so that the infor- 
mation signal is rendered less liable to be affected by 
the noise which occurs when the high voltage electric 

S5 power source 18 is in operation. 

The content to be stored in the storage medium 1 5 
is the information about the print count for the image 
forming apparatus. 
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The information regarding the print count is inputted 
into the storage nnediunn 1 5 mounted in the process car- 
tridge 14 by the information inputting/outputting means 
17. through a simple information transmission contact 
point 16 illustrated in Figure 9. This information trans- s 
mission contact point 1 6 makes contact with the contact 
point provided on the process cartridge 14 side, with a 
predetermined contact pressure, as the process car- 
tridge 14 is installed into the main assembly of the image 
forming apparatus. 

As depicted by the flow chart in Figure S. the image 
forming apparatus in this embodiment carries out image 
forming processes such as applying a charge bias 
(S31). conveying a recording sheet (S32). applying a 
development bias (S33). applying a transfer bias (S34), 
in this order, and then, writes the print count information 
into the RAM 24 as the auxiliary storage medium (535). 
Next, in stops the development bias application (S34) 
and transfer bias application (S37), and finishes convey- 
ing the recording sheet (S38). Thereafter, it makes a de- 20 
cision as to whether or not printing is to be continued 
(S39). When it determines that printing is not to be con- 
tinued, it stops the charge bias application (S40). Then, 
it writes the information about the print count into the 
storage medium 1 5 of the process cartridge 1 4 from the 25 
RAM 24 of the apparatus main assembly. 

When it is determined that printing is to be contin- 
ued, the charge bias is applied again to charge the sur- 
face of the photosensitive drum 1. preparing it for the 
following image formation. 

In this embodiment, since the information depicting 
the condition of the image forming apparatus is inputted 
in the storage medium 1 5 when the high voltage electric 
power source, which is the main source of the noise in 
the image forming apparatus, is not in operation, the 
weak signal used for information transmission is not 
subjected to the interference from the noise. 

Further, when prints are continuously made, it is un- 
necessary to input the print count information into the 
storage medium 1 5 each time a print is finished. In other 
words. It does not need to be feared that unless the op- 
eration of the high voltage electric power source IS is 
interrupted, the print count information might be lost due 
to the effect of the noise. Therefore, it is possible to apply 
a bias continuously, improving the image formation 
speed. 

Further, the image forming apparatus in this embod- 
iment (s effective to increase the image formation speed 
while maintaining reliability in information transmission 
when it is necessary to store such information that 
changes for each print. 

Further, it is obvious that the process cartridge in 
the third of fourth embodiment is compatible with the de- 
veloping apparatus in the second embodiment. 

While the invention has been described with refer- 
ence to the structures disclosed herein, it is not confined 
to the details set forth and this application is intended to 
cover such modifications or changes as may come with- 



in the purposes of the improvements or the scope of the 
following claims. 

Claims 

1. An image forming apparatus comprising: 

image forming means for forming an image on 
a recording material: 

a high voltage electric power source for driving 
said image forming means: 
storing means for storing information related to 
image formation: and 

information inputting/outputting means for in- 
putting the information into the storing means, 
or outputting it therefrom, by accessing the 
storing means, wherein the inputting/outputting 
means access the storing means when the high 
voltage electric power source is not in opera- 
tion. 

2. An apparatus according to Claim 1 . wherein said 
image forming means comprises an electrophoto- 
graphic photosensitive member charging means 
for charging said photosensitive member, exposure 
means for exposing said photosensitive member to 
light to form a latent image, developing means for 
developing the latent image into a visualized image, 
image transfer means for transfernng the visualized 
image from said photosensitive member onto a re- 
cording material, and cleaning means for cleaning 
said photosensitive member 

OS 3. An apparatus according to Claim 2. wherein said 
photosensitive member and at least one of said 
charging means, said developing means, said 
transfer means and said cleaning means, and said 
storing means constitute a unit which is detachably 
-^0 mountable to a main assembly of said image form- 
ing apparatus. 

4. An apparatus according to Claim 2. wherein said 
developing means and said storing means consti- 

-f^ tute a unit which is detachably mountable to a mam 

assembly of said image forming apparatus 

5. An apparatus according to Claim 2. wherein said 
high voltage source supplies a high voltage at least 

so one of said charging means, said developing means 
and said transfer means. 

6. An apparatus according to Claim 1. wherein said 
storing means includes a semiconductor memory. 

55 

7. A method of transferring information between an 
image forming device and a process cartridge of the 
type which has a memory, wherein said data is 
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transferred during the period when the high voltage 
supply to the process cartridge is not present. 

8. An innage forming apparatus comprising: 

5 

image forming means: 

a high voltage electric power source for. in use. 
providing power to said image forming means: 
means for transferring data into said image 
forming apparatus or out of said image forming 
apparatus or both into and out of said image 
forming apparatus: and 

control means for causing only one of said data 
transfer and said high voltage electric power 
provision to occur at any one time. '5 
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